Subcellular location of adenylate cyclase in rat cardiac muscle.
Crude homogenates of rat cardiac muscle were fractionated in order to examine the subcellular location of adenylate cyclase in this tissue. The fractionation procedure employed differential centrifugation of homogenized material followed by collagenase treatment, centrifugation on a discontinuous sucrose density gradient and extraction with 1 M KCl. The particulate fraction obtained by this procedure contained a high specific activity and yield of adenylate cyclase, moderate levels of mitochondria and low levels of sarcoplasmic reticulum and contractile protein as judged by marker enzyme activities. Adenylate cyclase was purified 20-fold with a 33% yield from the crude homogenate, while mitochondrial, sarcoplasmic reticulum and contractile protein yields were 5, 0.4 and 0.7% respectively. The membrane fractions prepared in this manner were examined by sodium dodecyl sulfate - gel electro phoresis. Adenylate cyclase copurfied with ouabain-sensitive (Na+ + K+)-ATPase, a plasma membrane marker enzyme, and not with Ca2+ -accumulating activity, which is associated with the sarcoplasmic reticulum. The distribution of marker enzyme activities indicates that heart adenylate cyclase is not located in the sarcoplasmic reticulum but is localized predominantly, if not exclusively, in the plasma membrane.